University of South Florida

Digital Commons @ University of South Florida
KIP Data Sets and Technical Reports

Karst Information Portal

December 1961

Cave Research Foundation Annual Report
Research Foundation Cave

Follow this and additional works at: https://digitalcommons.usf.edu/kip_data

Recommended Citation
Cave, Research Foundation, "Cave Research Foundation Annual Report" (1961). KIP Data Sets and
Technical Reports. 48.
https://digitalcommons.usf.edu/kip_data/48

This Text is brought to you for free and open access by the Karst Information Portal at Digital Commons @
University of South Florida. It has been accepted for inclusion in KIP Data Sets and Technical Reports by an
authorized administrator of Digital Commons @ University of South Florida. For more information, please contact
scholarcommons@usf.edu.

-.

THIRD ANNUAL 1llll'ORT
TO THB

NATIONAL PARK SIlRVICR.

CAVB IUlSBARCH POUNDATION

December 31. 1961

CONTENTS
Page
Highlights

of the 1961 Activities

lL
3

The Research
Truncated Cave Passages and Terminal Breakdowns

3

Vertical Shaft Research

4

Karst Geomorphology

4

Study of Black-Brown

Ceiling Deposits

6

Sulfate Mineralogy
Sulfate Crystallization

and Cave Breakdown

6
8

Clay Mineralogy
Calcite-Aragonite

6

Ratios in Speleothems

8

Hydrology

9

Biology and Ecology of Cathedral Cave

10

Cartography

lI.1

Bxp10ra tion

12

Other Activities

12

The Puture

14

THmD

ANNUAL REPCRT 01' THR CAVB RESEARCH

I'OUNDATION TO THB NATIONAL PARK SERVICE
The year 1961, the second full year of operations in Mammoth
Cave National Park by the Cave Research I'oundation (CRI'), was
marked by a significant increase in the tempo of research activity.
Several new chemical and geological studies were undertaken; these
involved the full time work of five persons during the summer
months. .Projects initiated in 1959 and 1960 were carried on productively. .Two research projects commenced at the time the I'oundation started work in Mammoth Cave National Park were finished during
the year and final reports on these investigations are near completion.
Highlights

of.CRF activities in 1961 include:

Radiocarbon dating of a soot deposit in Salts
Cave to 3,075 .1; ... 140 years before present.
Commencement of a two year geomorphological
investigation of the Kentucky Cave region.
Extension into the second year of daily bio10gica1ecological observations in Cathedral Cave.
Initiation of geochemical
aragonite speleothems.

studies of ca1cite-

The survey of 11.1 miles of cavern within the
I'lint Ridge Cave System.
Discovery and survey of a second connection
between Colossal Cave and Salts Cave and survey
of a connection between Unknown Cave and Salts
Caveo
Discovery of an extensive stream system rich in
aquatic life in Colossal Cave.
Participation by Foundation members in National
Park Service explorations of the feasibility of
placing a cavern laboratory research center in
Mammoth Cave National Park.
- 1-

The records of various projects show that Foundation members
and associates spent 4,174 manhours underground in Flint Ridge and
other caves in the Kentucky Cave Region. More than 2,500 manhours
were spent supporting surface work' in the area, in laboratories
and in mapping.
The rate at which new information is acquired, and consequently
the quantity of new information continues to increase, is gratifying.
To a certain extent this is to'be expected since the a ccura te description of many features and phenomena has just begun. However,
there are still many special difficulties related to underground
research which slow progress •. For these reasons, the cave-related
sciences often appear to be less productive than other field sciences
when the total effort expended is considered. The Foundation has
overcome many 6f the logistic and management difficulties that can
slow the pace of cave-related research, and devotes continued
attention to solutions of field support problems.
The rapid acquisition of knowledge to date has increased our
appreciation of the need to keep the long-range plans concerning
many of the studies in progress as flexible as possible.
In a
cavern system as large as that in Flint Ridge it is sometimes
difficult to know if observations are sufficient for drawing
generalized conclusions.
Therefore, estimates of project length
must be tentative. Cave scientists often find themselves wi~hing
to collect more data than original plans called for since many
features are relatively unstudied and many observations are
required to take account of anomalies.
The rapid acquisition of d~ta in the current studies has
also increased our awareness of the need for long-term, instrumented
investigations to collect information on a variety of the parameters
of cave environment •. Studies of temperature, humidity, fluctuation
of water table at base level, water input, and the geochemistry of
ground water all require the collection of large quantities of data
on a regular basis over a long period.
Some Foundation suggestions for meeting of these two needs -the long-range requirements of many of the present investigations
and the requirement for instrumented observations -- are presented
in the final section of this report.
Four papers on research undertaken by the Foundation were
presented at national meetings during 1961. Foundation Directors
Benington, Brucker, and Smith spoke on "An llXamination of BrownBlack Ceiling Deposits from Mammoth and Salts Cave," "Truncated
Cave Passages and Terminal Breakdowns." and "Fluctua tions in the
- 2 -

Green River at Mammoth Cave, Kentucky," respectively, at the
National Speleological Society's Chattanooga Convention.
The
fourth paper, "Crystal Wedging as a Factor in Cavern Breakdown"
by W.B. and B.L •.White, was presented at the American Association
for the Advancement of Science meeting in Denver.

TIlB RBSBARCH
Foundation research activities are discussed below under six
headings. These are: physical geology, geomorphology, mineralogy,
hydrology, biology, and cartography.
I. .Physical Geology:
Work was undertaken concerning truncated
cave passages and terminal breakdowns, and field work in connection
with vertical shaft research was resumed.

A. Truncated Cave Passages and Terminal Breakdowns.
Roger W. Brucker prepared a description' of and an explanation for
the breakdowns that terminate many cave passages in the Mammoth 1
Cave area. These breakdowns are numerous an? widespread.
Hovey
referred to them as "occluded passages" but did not try to determine
the extent of their significance.
The CRF exploration and mapping program has revealed
that most of the cave passages in Flint Ridge are segments of
formerly longer passages •. Segments of once continuous passages
have been isolated by the mechanism of terminal breakdown where
the passages cross under valleys, reentrants, and sink holes •. At
these locations the capping sandstone and shale have been removed
and ceilings become weakened and finally collapse, partially or
totally blocking the passage.
On the lowest levels of the Flint Ridge Cave System
the effects of truncation by breakdown are not found. These
passages are not truneated because of theirldepth below surface
weakness.
In several instances adjoining segments and their
common terminal breakdol<D have been identified. The existence
of a formerly long passage is suspected when two or more passage
1

Hovey, Horace C. .Mammoth Cave of Kentucky with an Account of
Colossal Cavern. John.P •.Morton and Co., Louisville, 1912. 131 pp •

•
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segments have the same elevation, appear to be end to end in
relation to one another, and when solution scallops evidence a
uniform direction of water flow.
It has been inferred that cave passage truncation
by terminal breakdown is a process widespread in all caves.
,Its identification as a distinct process was made possible by
the fact that in Flint Ridge a part of the cave system is protected from vertical dissolution by the resistant and impervious
capping beds. Terminal breakdown can occur wherever the capping
beds are removed. This study has lead to the theoretical conclusion that the long, formerly continuous passages were trunk
drains from water inputs, such as ancient, now-collapsed vertical
shafts.
B. Vertical Shaft Research. This research was described
at length in the Second Annual Report, 1960; field investigation
was again undertaken in July and August of 1961.
At the end of 1960 Mr •.Brucker had prepared a paper
on vertical shaft morphology. However, at that point a series of
vertical shafts was discovered in Colossal Cave that seemed totally
out of harmony with previous findings. The shafts are located
about 2,500 feet ESE of the entrance to Colossal Cave, directly
under a high point in the topography.
The problem is that the shafts appear to be developed
well under the impervious capping, beds and unlike the anomalies
previously noted, are not related to a recessional gorge or an
isolated, minor down dip drainage channel. Additional field work
will take place in the summer of 1962. The phenomenon can then
be explained and the conclusions included in the now delayed' report
on vertical shafts. It is anticipated that a major paper on vertical shaft phenomena will be in process by the end of 1962.
II. ,Karst Geomorphology:
In 1961 the Foundation initiated
a major study in t he geomorphology of the Kentucky Cave region
through its support of George H.'Deike,a doctoral candidate in
geology at the Pennsylvania State University. The study involves
examining the relationship between cave development and bedrock
fractures.
This relationship is not at all obvious especially in
areas of low dip and has received little attention in speleological
research.

Three concurrent investigations are in progress. First
is the mapping on aerial photographs of linear features known as
fracture traces, which are believed to be the expression of zones
- 4 -

of fractures in the bedrock. Second is a sampling plan for
mapping individual joints in outcrop in the field. This data will
be compared to the photogeo10gic fracture traces. Last is the
use of cave maps as representations of the orientation of solution
underground, which involves locating and surveying caves in the
study area. Detailed examination of some cave passages to determine their exact relationship to fractures is to be undertaken.
The data thus collected will eventually be analyzed statistically
to see if significant orientation and solution control by fractures
exists. Unlike many of the Poundation studies which concentrate
on P1int Ridge this one encompasses a large segment of the Kentucky
Cave region, and virtually all of Malllll\oth
Cave National Park. The
study area has been delineated on USGS Topographic Quadrangle maps
as follows: southern 3/5 of the Cub Run quadrang1e,'a11 but the
southwestern 1/6 of the Mammoth Cave quadrangle, the southwestern
3/4 of the Horse Cave quadrangle, and the northeast corner of the
Park City quadrangle. This area crosses the strike of geologically
and topographically different regions, including the Sinkhole Plain,
the Dripping Springs Escarpment, ridges of Mississippian limestone
including Mammoth Cave and P1int Ridges, and a considerable area
north of the Green River where Pennsylvanian rocks cover the limestones in which the large caves south of the river are developed.
One hundred and thirty stereoscopic aerial photographs
covering this area have been examined. Mapping of fractures on
the photographs is about one-third completed, and is expected to
be finished by June, 1962. Soil-tonal alignments, lines of vegetation, straight stream segments, and aligned sink holes are being
mapped as fracture traces. The results will be compared to see
if they are all expressions of the same features. Possible locations of outcrops and caves are being noted-on the photographs for
use in fUture field work.
During July and August 1961, a start was made on the
field aspects of the study. A random sampling plan for joints in
outcrops was used, and 201 joints in 15 outcrops were measured and
examined.

Also in 1961, 35 indications of caves, many of them south
of the Dripping Springs Bscarpment, were investigated.
Some 15
more were noted, but not field checked. About 25 of the suggested
locations checked led to caves. Some of these were pits with no
horizontal passage which could be used in the study. Of the caves,
eight were surveyed, and sketch maps were drawn of six more.
Existing maps of large caves in Manmoth Cave and P1int Ridges, will
be used, but about 15 more caves distributed over the study area
should be located and surveyed.
-
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Detailed examination of the nature of fracture control
solutiona1 activity was begun by mapping a 200 foot length of
Lower Turner Avenue in the P1int Ridge Cave System~ All 79 joints
exposed in the passage were mapped. Development is shown both
parallel to, and en-echelon across, the prevailing joints. Joint
mapping gives promise as a method of determining the extent to
which fractures control solutional activity.
The project, about one-third finished will continue
throughout 1962 and at least part of 1963.
III. Mineralogy: Mineralogical research included study of
the soot and sulfate minerals in Salts Cave, the relation of
sulfate crystallization to cavern breakdown, clay mineralogy,
and studies of calcite-aragonite speleothems.
A. Study of the Black-Brown Ceiling Deposits in Mammoth
and Salts Caves. In the Second Annual Report the Foundation noted
the existence of black-brown deposits on the sulfates of certain
passages in Salts and Mammoth Caves. At that time work had clearly
demonstrated that these deposits were sooty, caused by oxidation
of organic matter in the caves. Research into the nature of these
deposits was continued in 1961 by Foundation Member Fred Benington
and Carl Melton of the Battelle Memorial Institute. A radiocarbon
date of a Salts Cave sample gave a date of 3075 !: 140 years before
present, suggesting the smoking of the' cave occurred during the
Late Archaic-Early Woodland Period. This a dds to our knowledge
of the human use of the caves during that time. A report on the
dating of the soot with archaeological implications by Benington,
Melton and Dr. Patty Jo Watson will appear in the January, 1963,
American Antiquity.
B. Investigations on Sulfate Mineralogy and the
Relation of Sulfate Crystallization to Cavern Breakdown. During
July of 1961 Dr. William B. White and Elizabeth L. White conducted
field investigations in the Flint Ridge Cave System on the above
subjects. They were assisted by Michael Ehman. Field support
was provided by the Cave Research Foundation and laboratory facilities were made available by the College of Mineral Industries,
Pennsylvania State University.
1. Sulfate Mineralogy.
Attention was concentrated
on the water soluble sulfates found in Turner Avenue and in Salts
Cave. Nineteen samples were transported under refrigeration to the
Pennsylvania State University. X-ray powder diffraction patterns
have been obtained on six of the specimens to date. The main peaks
on ,~
the
diffraction patterns agree in a general way with the pattern
...
for mirabi1ite, confirming the chemical identification made by
- 6 -

Benington2•
However, there are some extraneous peaks implying
that additional mineral phases may be present and/or the X-ray
pattern noted in the literature may not be correct.
Although the melting point of mirabilite is
reported to be 320 C, decomposition of the Flint Ridge Cave
sulfates will take place as low as lSoC if the specimen is not
in a water saturated atmosphere.
The presence of mirabilite in
the cave system thus implies equilibrium between the mineralizing
solutions and the cave atmosphere.
To determine the stability relations of the
sulfate minerals in the cave environment and to verify the mineral
identification, it is planned to study the phase relations of the
system Na2S04 -- H20 by X-ray methods. This work will also permit
construction of a phase diagram showing the solid-vapor-liquid
equilibrium relations.
2. The Relation of Sulfate Crystallization to
Breakdown.
Workers in the Flint Ri.i1geCave System have long
suspected that forces of crystal wedging on cave ceilings caused
by slowly crystallizing sulfate minerals may be a major causative
factor in cavern breakdown in the upper, drier levels. The
occurrences of mineral-activated breakdowns were examined in an
effort to determine the mechanism involved.
Field investigation included: re-surveying in
detail a 2,000 foot section of Upper Turner Avenue where mineral
activated breakdown is particularly common, examining the occurrence
of sulfate minerals at the breakdown sites and collecting specimens
of sulfate intruded breakdown, and, measuring selected stratigraphic
sections to determine the effect ,of bedrock lithology.
The following features seem to be characteristic
of mineral-activated breakdown: (1) irregular fractures in walls,
ceilings, and fallen blocks, often with visible veins of sulfate
minerals following the fractures, (2) symmetrical fill piles with
coarse blocks at the 1:Bsegrading upward into fine gravel and dust,
(3) curved plates of bedrock seemingly peeled from t~e ceilings'
and walls, and, (4) thin splinters of breakdown fractions of an
inch thick removed from ceilings by cleavage along bedding planes.

2

Benington, Fred. Preliminary Identification of Crystalline
Phases in a Transparent Stalactite, Science, Vol. 129, No.3357,
May I, 1959, page 1227.
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Mineral-activated breakdown is not limited to
anyone part of the system or anyone stratigraphic horizon.
Stratigraphic considerations suggest that the symmetrical fill
piles are largely an accident of lithology. They seem to be
associated with a lower massive bed and an overlying weak bed.
Crystallization from sulfate solutions in bedding plane partings
and fractures in the weak bed exert enough pressure to cause the
collapse of the lower units of the beds. This causes the formation of a fill pile and a ceiling breakout dome.
C. Clay Mineralogy. The clay minerals make up a
significant fraction of the clastic fills found in caves. Little
is known of the mineralogy of these clays, and, with few exceptions,
even the main mineral groups have not been identified. A systematic
collection of fills from all parts of the Plint Ridge System was
made by Dr. William B. White in July. The objectives of the CRP
studies are to separate the clay mineral fraction, and to identify
the clay minerals present. This will be a preliminary reconnaissance
of the nature and distribution of the clay minerals and will form
the foundation for more detailed studies at a later date.
Pield work consisted of ten collecting trips to
many locations in the Plint Ridge Cave System and the collecting
of some 100 samples of cave fill. Notes were taken of the
geological environment of each sample. It was observed that clayrich fills are concentrated in passages near base-level. The
higher levels tend to have fills of coarser sands and gravels.
Laboratory analysis of the samples collected was not undertaken
in 1951 but is expected to start in 1961.
D. Calcite-Aragonite Ratios in Speleothems. Through
cooperation with Professor Edward J. Zeller, Department of Geology,
University of lCatsas, work was begun on the carbonate phases
occurring in speleothems.
In Great Onyx Cave, Professor Zeller's
Research Assistant, Dr. Prederick R. Siegel undertook a study of
the calcite-aragonite phases in the speleothems concentrated
immediately inside the cave entrance. Samples were obtained in
July.
Mineralogical phases were identified using staining
and X-ray diffraction techniques. Calcite was present in all
samples, and where aragonite was also present, the speleothem core
was always of calcite followed by a progression of alternating rings
of aragonite and calcite extending outward. Chemical analyses
showed traces of strontium ion in most of the calcite samples.
Gypsum encrusted some speleothems but was itself never enclosed
by a carbonate, demonstrating that the carbonate deposition was
complete before the sulfate deposition began.
- 8 -

Various factors which may be responsible for the
alternating layering of the calcite and aragonite, and the strontium
trace are being reviewed. Data is being plotted on a large scale
map of Great Onyz Cave prepared by the Foundation in August.
It
is expected that Dr. Siegel will publish a report on this work in
1962.
IV. Hydrology: Of three hydrology projects initiated in
1960, one was temporarily abandoned, one inactivated except as
it related to a biological study, and the third brought to preliminary completion.
In 1960 the Foundation commenced flourescene
dye studies in Pike Spring-Three Sisters Hollow area. While it
was hoped that this work would continue in 1961, neither funds
nor manpower were found to carry the work forward. This work is
time consuming since tracing dye-laden water often necessitates
continuous observations for periods extending over several weeks
before dyed water appears at accessible points.
A second study begun in 1960 was the chemical
analyses of water samples obtained from base level watercourses.
This work also suffered from insufficient manpower and funds and
was generally delayed because of the other research involvements
of the investigators Fred Benington and Edward ]. Zeller. However,
study was continued on water collected in Cathedral Cave. This
work contributed to the ecological research carried on by
Brother G. Nicholas, FSC.
The third project ini.tiated in 1960 was an analysis
of the fluctuations in the Green River in the vicinity of Mammoth
Cave. This master base leveling stream is characterized by sudden
seasonal change in level. The work has been undertaken by Philip M.
Smith.
Gaging records maintained intermittently
Munfordville from 1913 through 1956 and at Mammoth Cave
through 1950 have been examined to determine the extent
tion during storms, throughout the water year, and over
periods.

at
from 1938
of fluctualong term

During a 12 year period, the average discharge at
Mammoth Cave was 2882 cfs. The mean monthly discharge varied from
270.9 cfs in October to 7127.5 cfs in February, a difference in
river height of 10.4 feet. The minimum flow during the period of
record was 92 cfs; the maximum, 51,400 cfs. Sudden storms causing
rises of 5 to 10 feet occur monthly and greater floods caused by
seasonal rains and snow melt involv! rises of 30 or more feet
annually. Although pronounced variations occur in the total
discharge from water-year to water-year, a significant annual
-
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pattern of flow emerges from the available data. The constant
variation in the river stage caused by these fluctuations is
believed to be the dominant force in the integration of base
level drainage. The fluctuations are also of ecological significance, making this zone of periodic flooding important to terrestrial
and aquatic cave life.
These data are ,being studied as they apply to the
geology of the Kentucky Cave Region, and consideration of base1evel
fluctuations as it affects cavern biology is being reviewed by
Smith and Dr. Thomas L. Poulson, Department of Zoology, Yale
University.
Additional hydrologic and biological data from other
caves in Kentucky and southern Indiana are being used to corroborate
the Mammoth Cave data.
V. Biology: In November 1960, the Foundation and Brother
G. Nicholas, P.S.C., of the Department of Biology, University of
Notre Dame, commenced a bio1ogical'study of Cathedral Cave. The
study is directed toward the discovery of the population dynamics
and food relationships of cave dwelling animals and the effects
of fluctuations in the cave environment on. these animals.
Observations have been made in a series of surveyed
quadrats containing an area of 1820 square feet or about 33%
of Cathedral Cave.
Daily observations averaging three hours each were
made from November 26,.1960 through 1961. Over 3000 organisms
were marked with pigmented shellac to obtain data on mortality,
mating behavior, migration,homing tendencies and predation. A
coding system was developed so that time and place of marking,
and place recapture could be determined. Supplemental observations have been made on inhabitants from twelve nearby caves.
Individuals from these caves were examined for stomach and gut
content. The data obtained to d ate has been codified on 3,400 IBM
cards.

There is a distinct stratification of the cavernico10us
community both vertical and horizontal. .Vertica1ly the cave may
be divided into ceiling, walls, and floor with a distinct fauna
in each. Horizontally the cave may be divided into the entrance,
twilight and dark zones, with a lamination of species in each
zone. .The twilight zone may be considered an ecotone; it is a
transitional zone, although possessing no species peculiar to it.
The trog1obites display an aseasona1 periodicity in mating rhythm
and population fluctuations as well as lack of interquadrat migration.
Analysis of the data is now in progress at the University of Notre
Dame. The work will continue in 1962. Field observations will
- 10 -

probably be reduced in scope and preliminary analysis of the
data will be completed by June.
VI. Cartography:
In 1961, 11.1 miles of the cave system
were surveyed, as compared with 8.6 miles in 1960. Most of the
surveying was done in Colossal Cave, in Great Onyx Cave, and in
Poh1 Avenue.
In Colossal Cave a route shown on a sketch drawn by
Hovey was rediscovered and extensively surveyed. The route leads
about 1800 feet eastward from an area known on the old Colossal
maps as the "Wild Goose Chase" to the vertical shafts discussed
above. Drains from the bottoms of the shafts lead to a river
that is rich in aquatic life. -Some 5000 feet of this river has
been surveyed. A passage leading off the far side of one of the
shafts proved to connect to Salts Cave and a survey loop of some
5,000 feet was closed across the shaft by triangulation. -A third
set of passageways leads from this area southward to the so-called
Bed Quilt area of Colossal Cave. _This permitted closing a second
loop of significant size.
Great Onyx Cave was surveyed to the end of the main
passage and one-fourth of the second closure survey has been
completed. The so-called River Route has been surveyed and
explored.
A connection between the Unknown-Crystal portion of the
system and Salts Cave was discovered and surveyed during the year.
-The connection survey was also tied to the Colossal-Salts survey.
At the present time there is an error of about 150 feet between
the two portions of the system (a 25,000 foot loop). Efforts to
locate the error have not- yet been successful. We feel certain
that the error can be located and have made check surveys of
suspected areas. These check surveys will be plotted in 1962.
A detailed map of the first 300 feet of Great Onyx Cave
was prepared in support of the work of Dr. Frederic R. -Siegel of
the University of Kansas. Dr. John S. Hall of Albright College
has been supplied with preliminary maps of the main passage (Grand
Avenue) in Colossal Cave for his bat studies.
Concurrent with the submission of the Third Annual Report,
a number of the CRP's.30'" quadrangles are being- released -to
the National Park Service. These quadrangles are preliminary;
they are subject to revision based on resolution of the 150 foot
error previously described, and the names employed have not been
approved by the Foundation's Committee on Geographic Names.
- 11 -

llXPLORATION
The physical integration of the several caves in Flint Ridge
has long been suspected.
Among those ~hO have commented on this
prospect are Martel, Turner, and Pohl.
During the past decade systematic study and exploration by
Foundation members has lead to the connection of large cave systems
in Flint Ridge, such as Crystal Cave with Unknown Cave and Colossal
Cave with Salts Caves •. In August, 1961, a party lead by Robert M.
Keller explored and surveyed a connection between Unknown Cave and
Salts Cave, thus linking as a single, physically connected cave
system Crystal, Unknown, Colossal and Salts Caves. This discovery
culminates nearly 100 years of exploration in Flint Ridge and is
one of the foremost discoveries in the history of the Kentucky
Cave Region. The Foundation's August exploration and surveying
trip is an event of singular significance in the annals of speleology.
Portions of Colossal Cave, visited years ago by its original
explorers, have been rediscovered and surveyed. From these passages
a new, .extensive system of passages has been located and partly
surveyed •. Among the passages are several near the water table
which are rich in cavern life.
,A second connection between Salts and Colossal Caves was
discovered this year, enabling surveyors to close previous surveys
between portions of these caves.
Potato Cave, southwest of Great Onyx Cave, was thoroughly
explored by the Foundation and found to be a series of vertical
shafts with no seemingly access to other known caves.
OTHBR ACTIVITIES
At the invitation of the National Park Service the Foundation
Directors made recommendations on the use of Great Onyx and Floyd
Collins' Crystal Caves after they were acquired for Mammoth Cave
3 B.A. Martel in "Explications sur Malll1loth
Cave, 1912," Spelunca
No. 74 (1913) recognizing that existing passages were probably

segments of longer, once continuous cave avenues, suggested a
few such long avenues might still connect the Flint Ridge and
MaIII1loth
Cave systems. Edmund Turner, discoverer of Great Onyx
Cave, suggested the integration of the Flint Ridge Cave System
and B.R •.Pohl formally reported the new findings which confirmed
the earlier theories in a report for the Encyclopedia Britannica.
- 12 -

National Park. The report, "The Flint Ridge Cave System: A
Wilderness Opportunity' recommended that Flint Ridge be retained
as a wilderness area with limited exhibition of the two former
commercial caves directed toward comprehensive visitor interpretation. A second recommendation was that consideration be given
to the use of the Flint Ridge Cave System as a research laboratory.
The report was forwarded to the Service in early May.
Fred Benington, R.W. Brucker. and B.R. Pob! represented the
Foundation at the National Park Service invitational meeting on
research facilities held at Mammoth Cave National Park November 6
and 7. Benington and Brucker were appointed members of an interim
advisory committee to report recommendations on facilities for a
cave laboratory.
Having taken cognizance of National Park service Director
Conrad Wirth's remarks at Mammoth Cave May 14. the CRF Directors
resolved to investigate all aspects of a cave laboratory, and
subsequently appointed an ad-hoc 'committee to make recommendations on this subject. Many aspects of a cave laboratory facility
are being discussed. including the physical plant, research proposals that would benefit from a laboratory. problems of contamination and conservation, and methods of laboratory management. An
architect, Mr. James Knustead has been retained to advise the
committee, and consultants from several academic institutions
have been invited to comment on the CRF studies. A report, under
the editorship of Dr. R.A. ,Watson, Chairman of the ad-hoc committee,
will be prepared in late summer, 1962. This report should provide
the Service additional information on cave laboratory facilities
which will complement the present interim committee report.
The Foundation continued its close contact with the Ground
Water Office. U.S. Geological Survey, Louisville. During the year
advice was provided to Survey hydrologists investigating water
supply problems at Mammoth Cave National Park.
Foundation activities during 1961 were administered by eight
Directors, three of whom served as officers of Cave Research
Foundation. The membership of the corporation remained at fifteen;
no new members were elected. The Joint-Venture Program, in which
volunteer workers participate in survey and exploration activities,
continued to operate satisfactorily.
Forty-nine persons participated
in the program.

- 13 -

THE FUTURl!

The Foundation does not expect to initiate much new research
in 1962. Rather, investigations now in progress will be continued
and brought toward conclusion and publication of data. In this
regard, it is anticipated that reports on most of the research
discussed in this annual report will be in preparation during 1962,
and, in some cases, the material will be published.
The biological investigations in Cathedral Cave, the geomorphological studies of the Kentucky cave region, and the sulfate
and clay mineral studies (all major endeavors in 1961) will continue to be supported throughout 1962. These three projects constitute research which will form the bases for many future research
projects. The findings of shaft and passage truncation studies
will be prepared for publication.
The Foundation expects to provide field support to Mr. Max
Reams of the University of Kansas during the summer, 1962. Mr. Reams
has begun an analysis of vertical solution in laboratory models
under the direction of Professor B.]. Zeller, and will compare his
model studies with vertical shafts during the summer field season.
Among.possib1e new research projects, that which the Foundation
is most concerned to initiate is an archaeological study in Salts
Cave. lihi1e some work has already been done, observations by
Foundation members suggest the need for an integrated, interdisciplinary study that would include: further research into the nature
of the sulfate minerals and their potential uses by Pre-Columbian
people; the examination of all artifacts within the cave; a complete
collection of plant material; research into the potential uses of
plant material; surface collection of present plant species; and,
re-examination of surface sites near the entrance to Salts Cave.
Excavations in the Cave could be initiated if findings indicate
that they would yield sufficient date to justify them. This work
would be interdisciplinary in the broadest sense including archaeology,
botany, zoology, geology, chemistry, and medicine. The Foundation
would propose a joint undertaking with other institutions and with
the National Park Service.
Cartographic effort will concentrate on Salts Cave. This
portion of the Flint Ridge Cave System has not been surveyed
completely. The survey is needed to complete closures of the system,
and is essential if the coordinated, archaeological study suggested
above is started. Surface inter-entrance control between caves will
also be initiated. Map production will continue, several additional
30~ quadrangles may be available by the end of 1962.
- Jl4 -

In a special report to the National Park Service on the
future management of the Flint Ridge part of Mammoth Cave
National Park, the Foundation noted that the Park is not physically
complete as a wilderness area or natural region.4 Mindful of the
fact that opportunities to adjust boundaries of national parks
to the bOundaries' of natural areas are rapidly disappearing because
of growing industrial and urban pressure and also aware of
President Kennedy's natural resource goals, Foundation President
Philip M. smith has initiated a CRF study of possible boundary
changes at Mammoth Cave National Park. Attention will be given to
boundary adjustments that will permit inclusion of several significant karst and cave features now only partially within the Park,
to more major changes whieh would result in the inclusion of representative portions of the Dripping Springs Escarpment and the Sinkhole
Plain within the Park, and to the possible purchase of one or more
outlying areas which because of major karst significance might be
considered for permanent protection by Mammoth Cave National Park.
Barly in this report we noted twoneed:so that have resulted
from the Foundation's rapid acquisition of knowledge about the
Flint Ridge Cave System: a growing awareness of the need to plan
for the long-term nature of many of the research projects presently
being pursued, and, the very great need for instrumentation that
will permit continuous, remote metering of data from the cave
environment.
In planning future research in the Kentucky cave
region both of these problems must receive attention.
The Foundation's experience concerning the rapid acquisition
of data and its discovery of the necessity to extend its projects
beyond originally planned terminal dates will be repeated by other
investigators.
The needs arising from this can be best met by
developing support techniques wherewith investigators in the cave
scien~es can be assured of support extending over periods of several
years. Agreements such as the one presently in effect between the
Foundation and the Service concerning research projects should be
expanded to cover larger periods of research.
An increase in the
financial support of research in the cave related sciences is
necessary.
Part of this support should be governmental, including
direct project support by the National Park Service and financial
support by other agencies such as the National Science Foundation.
Non-governmental philanthropic agencies should also give full
4

Cave Research Foundation: The Flint Ridge Cave System:
Wilderness Opportunity," 1961, p.4.
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recognition to the cave related sciences. Further, arrangements
in several different organizational capacities need to be developed
for the support of the cave related sciences. An organization such
as the Cave Research Foundation provides one method of the support.
The development of university departmental and interdepartmental
arrangements is a second. Possibly, the Park Service could undertake
a research program which would provide opportunity for a few full
time investigators.
There are of course other Federal agencies
which could do much of the work, but experience with these groups
does not make this seem feasible. Too often, competent field
workers in Federal agencies are transferred before projects are
completed, or are removed from the field and placed in administrative
capaci ties.
In the cave sciences several disciplines are equally dependent
on environmental parameters, which are unmeasured on a regular
basis as of yet. Until this data is available there will be large
unknowns in our understanding of the forces at work within the cave
and on its life. The development of equipment for remote metering
of the cavern environment needs study by scientists and engineers.
Instrumentation for remote observation need not be excessively
expensive; it requires careful planning to insure maximum measurement with the minimum equipment. The collection of environmental
data is in some ways analogous to the construction of maps of the
Flint Ridge Cave System. A long term program is necessary for the
completion of each. Bach project is,essentially a basis research
project for the gathering of data not immediately or directly tied
to specific research projects. But the data collected is ultimately
useful to all the more specific research within Flint Ridge. An
organization such as the Cave Research Foundation can provide maximum
continuity in projects of this type and, at the same time, most
probably guarantee all investigators, regardless of affiliation,
access to the data. A contract or grant with a research foundation
for the remote metering of basic elements of the cave environment,
with an initial duration of five years, should be sought by the
Serviceo
On October 20, 1962, the Foundation's Memorandum of Understanding for research with the Service will expire. It is hoped
that discussions leading to the renewal of this document can
commence in Mayor June, 1962. During the past year a Special
Use Permit for certain surface facilities near Crystal Cave has
been coupled with the Memorandum of Understanding.
Together,
the agreements have afforded the Foundation an extremely productive
research environment, an environment of the sort required in the
research center which we proposed early in 1961 and which was
subsequently the subject of Director Wirth's consideration and approval.
- 16 -
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The arrangements between the Service and the Poundation constitute a basis for investigation that: (a) allows unrestricted
freedom of inquiry in basic research, a necessity in a vigorous,
well-rounded research program; (b) permits investigators from
several institutions working with the Poundation to engage in
research within Mammoth Cave National Park under an arrangement
that protects the Park and at the same time permits, with a minimum
of administration, more than a single agency or a few agencies to
engage in research; and (c) protects the wilderness values of the
National Park System. The arrangements between the Service and
the Poundation have also provided the Service with an organization
that can serve in an advisory capacity on Mammoth Cave National
Park. As it enters its fourth year of work in the Park, the Cave
Research Poundation hopes to continue work as a research management
and field support agency, as an institution supporting research
in the cave-related sciences, and, as an advisor to the National
Park Service.
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